Advancing age is associated with the loss of cognitive ability and vulnerability to debilitating mental diseases. Although much is known about the development of cognitive processes in the brain, the study of the molecular mechanisms governing memory decline with aging is still in its infancy. Recently, it has become apparent that most of the human genome is transcribed into non-coding RNAs (ncRNAs) rather than protein-coding mRNAs. Multiple types of ncRNAs are enriched in the central nervous system, and this large group of molecules may regulate the molecular complexity of the brain, its neurons, and synapses. Here, we review the current knowledge on the role of ncRNAs in synaptic plasticity, learning, and memory in the broader context of the aging brain and associated memory loss. We also discuss future directions to study the role of ncRNAs in the aging process.
Introduction
Our memories are at the core of who we are as individuals. Loss of memory during normal aging or as the result of disease erodes quality of life. The effect of aging and disease on memory presents a moving target for neuroscience research, requiring not only the investigation of mechanisms that underlie memory but also their study in the context of dynamic developmental and senescent processes. This endeavor has the potential to address many questions important for basic neuroscience and its clinical applications. For example, why do some people's brains age well, whereas others' minds decline too early? Also, why does the brain become vulnerable to certain diseases only at certain ages?
We are at the threshold of unraveling the mechanisms of molecular aging in the brain. The discovery of non-coding RNAs (ncRNAs) is changing our view of the mechanisms that influence how neurons form, operate, and age. In recent decades, we have learned much about synaptic plasticity as a mechanism of learning and memory, and we must now incorporate ncRNAs into this knowledge. This review examines the current knowledge about ncRNAs in synaptic http://dx.doi.org/10.1016/j.arr.2014.03.004 1568-1637/© 2014 Elsevier B.V. All rights reserved.
